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Objectives: The incidence and mortality from colorectal
cancer among whites have decreased, but they have
remained unchanged among African Americans. To explain
this disparty, we used the multicenter endoscopy database
of the Clinical Outcomes Research Initiative to compare the
prevalence of proximal polyps and tumors among asymp-
tomatic African Americans and whites undergoing routine
screening colonoscopy.
Methods: African Americans and whites undergoing colo-
noscopy between January 1, 2002 and September 30, 2003
were considered for analysis.

Results: There were 145,175 index colonoscopy reports on
unique patients. After applying exclusion criteria, 46,726
patients remained for analysis. Adjusting for age, gender,
American Society of Anesthesiologists level, bowel prepa-
ration and endoscopic setting, African Americans were
less likely to have polyps [adjusted odds ratio (OR)=0.77;
95% confidence interval (Cl)=0.70-0.84]. However, the odds
of having proximal polyps was higher in African Americans
(OR=1.30; 95% Cl: 1.11-1.52) compared to whites. In regards
to tumors, African Americans were more likely to have
tumors (OR=1.78; 95% Cl: 1.14-2.77) and more likely to have
proximal tumors than whites (OR=4.37; 95% Cl: 1 .16-16.42).
Conclusions: After adjusting for confounders, Afrcan Ameri-
cans undergoing screening colonoscopy in multiple practice
settings had higher odds of proximal polyps and tumors than
whites, suggesting current colorectal cancer screening rec-
ommendations in African Amercans should be expanded.
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INTRODUCTION
Cl lorectal cancer is the second overall cause

of cancer death in the United States. In 2005,
the American Cancer Society projected that

145,290 new cases would be diagnosed and 56,290
deaths would occur. While the incidence of colorectal
cancer among whites has decreased since 1985, it has
remained unchanged among African Americans."2 In
2005, it was estimated that 16,090 cases of colorectal
cancer occurred among African Americans, and 7,080
African-American patients died.3 Equally concerning
is the fact that the five-year survival rate following a
diagnosis of colorectal cancer is greater in whites than
in African Americans.2'4 According to the Surveillance,
Epidemiology and End Results (SEER) database, Afri-
can Americans more frequently present with metastatic
disease than whites (25% vs. 19%) and less often with
disease localized to the colon (39% vs. 42%), which
may account for at least part of the difference in mortal-
ity.5 These data suggest that colon cancer is more severe
in African Americans than in whites and that the differ-
ence may be due to less screening. However, another
possible explanation may be that the currently endorsed
recommendations for colorectal cancer screening may
be inadequate for African Americans.

Colonoscopy has a therapeutic potential to identify
and remove precancerous polyps throughout the entire
colon, effectively decreasing colon cancer incidence and
mortality.6-8 In two large prospective studies of screen-
ing colonoscopy, approximately half of patients with ad-
vanced proximal neoplasms (lesions found proximal to
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the splenic flexure) had no distal colonic neoplasms.9'0
These lesions would likely have been missed if flexible
sigmoidoscopy alone had been performed.

The screening method used may be particularly im-
portant if anatomic polyp location varies by race." Sev-
eral studies have suggested that African Americans are
more likely to have developed proximal polyps and tu-
mors beyond the reach ofthe flexible sigmoidoscope that,
if missed, can progress to advanced disease.'2'6 These
studies were potentially biased due to small sample size,
lack of a control group and/or restriction of patient pop-
ulations to those visiting a single center. This study uses
the Clinical Outcomes Research Initiative (CORI),'7"8
a national multicenter endoscopy database, to compare
the prevalence of proximal polyps and tumors in a na-
tional cohort of asymptomatic African Americans and
whites undergoing routine screening colonoscopy.

MATERIALS AND METHODS

Selting
CORI is the largest national prospectively collected

database used to measure endoscopic outcomes, with
multiple sites across the United States. It collects data
from community healthcare facilities, academic medical
centers, VA hospitals, health maintenance organizations

and military medical centers. Participating sites agree to
use a structured computerized report generator to pro-
duce all endoscopic reports and comply with quality-
control requirements. The site's data files are transmitted
electronically to a central data repository the National
Endoscopic Database. Patient and physician identifiers
are removed from the data file before transmission from
the local site to protect both patient and physician confi-
dentiality. The data are subjected to computerized qual-
ity-control audits to identify missing fields. After com-
pletion of quality-control audits, data from all sites are
merged in the data repository for analysis. During the
time period for this study, CORI received endoscopic re-
ports from 67 practice sites in 27 states. Site compliance
is assessed annually. To ensure inclusion of all reports,
sites manually count procedures at least once a year, and
these counts are compared to procedure counts received
at the data repository. If sites fail to record >95% of en-
doscopic reports using CORI software, they are given an
opportunity to improve compliance. Failure to do so re-
sults in exclusion of site data from analyses.'9 This study
was approved by the institutional review board at the
University of Washington, Seattle, WA.

Study Population
The purpose of this study was to examine all Afri-

Table 1. Characteristics of patients undergoing index colonoscopy

Whites (n=43,531) African Americans (n=3,195) P Value
Age (Years) <0.001
50-59 19,047 (44%) 1,735 (54%)
60-69 14,107(32%) 916 (29%)
70-79 8,725 (20%) 384 (12%)
>80 1,652 (4%) 160 (5%)

Gender <0.001
Male 22,445 (52%) 1,300 (41%)

Region of Country (n=43,531) (n=3,195) <0.001
North central 5,097 (12%) 48 (2%)
Northeast 8,255 (19%) 666 (21%)
Northwest 5,192 (12%) 900 (28%)
South central 2,074 (5%) 212 (7%)
Southeast 7,063 (16%) 1,189 (37%)
Southwest 15,841 (36%) 171 (5%)

Practice Setting (n=43,531) (n=3,195) <0.001
Community/HMO 34,685 (80%) 2,528 (79%)
University 6,089 (14%) 439 (14%)
VA 2,384 (5%) 209 (7%)
Military 373 (1%) 19 (1%)

ASA Level (n=40,549) (n=2,91 1) <0.001
Class 15,491 (38%) 663 (23%)
Class 11 23,383 (58%) 2,090 (72%)
Class III 1,629 (4%) 152 (5%)
Class IV 44 (0.1%) 6 (0.2%)
Class V 2 (0) 0 (0)

Bowel Preparation (n=38,208) (n=2,665) <0.001
Fair 6,721 (18%) 654 (25%)
Good 17,943 (47%) 1,190 (45%)
Excellent 13,544 (35%) 821 (31%)
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can-American and white patients who underwent rou-
tine index screening colonoscopy between January 1,
2002 and September 30, 2003 in the CORI database.
Patients who met the American College of Gastroen-
terology criteria for screening were included.6 Patients
were excluded if they ever had a prior colonoscopy re-
corded in the CORI database or were aged <50 years
(n=21,178). We excluded patients if the cecum was not
reached, the bowel preparation was poor or the examina-
tion was compromised because of the bowel preparation
(n=1 1,187). Patients were also excluded if the indication
for the procedure was for a history ofprior polyps or if a
polyp was found at an anastomosis location (n=765), as
this would suggest patients had some type ofprior bowel
surgery, potentially biasing the results of finding polyps.
Patients with inflammatory bowel disease (n=1,699) and
those with a family history of colon cancer or gastroin-
testinal symptoms such as bleeding or change in bowel
habits were also excluded (n=63,442). Procedures per-
formed with an indication listed as research, gastroin-
testinal symptoms in an immunocompromised patient
or graft versus host disease (n=170) were also exclud-
ed. Finally, patients whose race, or polyp or tumor lo-
cation was unknown were excluded (n=8). Since Afri-
can-American and white patients were the predominant
racial groups in the CORI database, patients of other
races were not analyzed.

Variables
We examined race as the primary predictor of pol-

yp and tumor location as well as total number of pol-
yps, and specifically compared African-American pa-
tients to non-Hispanic white patients. The CORI system
first began coding race in 1997 and mandated that par-
ticipating centers code race in 1999. Race and ethnicity
were assessed by the endoscopist, with or without con-
sulting the patient. The primary outcome of interest was
polyp location. Polyps found in the cecum, ascending
colon, hepatic flexure and transverse colon were con-
sidered proximal. Distal polyps, which generally would
be considered within reach of a flexible sigmoidoscope,
were defined as polyps occurring in the splenic flexure,
descending colon, sigmoid colon and rectum. Thus, the
categories proximal and distal were mutually exclusive

in our analyses. Secondary outcomes of interest were to-
tal polyp number, defined as the total number of polyps
in the proximal and distal colon, and tumor location.

We adjusted for the American Society of Anesthesi-
ologists (ASA) level as a proxy for severity of illness to
be able to compare patients with similar severity of ill-
ness, as it is conceivable that severity of illness may dif-
fer by race. The ASA classification system of preopera-
tive risk predicts mortality based on a patient's severity
of systemic illness on a scale of 1 (healthy patient with
no disease outside the surgical process) to 5 (moribund
patient not expected to survive 24 hours with or without
an operation).20'2'

Statistical Analysis
Demographic categorical variables were compared

between whites and African Americans using Chi-
squared analysis. Ordinal demographic variables were
compared using the Chi-squared test for trend. The Stu-
dent's t test was used to compare means of continuous
variables. The Mantel-Haenszel estimator of the com-
mon odds ratio was used to calculate odds ratios. Incom-
plete or missing data were excluded from analysis. Lo-
gistic regression was used to calculate odds ratios for the
association between polyp or tumor presence and race.
Multivariate ordinal logistic regression was used to cal-
culate the odds of association of proximal compared to
distal polyps (or tumors) and race, after adjusting for
the potential confounders of age, gender, bowel prep-
aration, ASA status of the patient, region of the coun-
try and practice setting where the procedure was per-
formed. The CORI database classifies bowel preparation
using six categories (excellent, good, fair, fair-adequate
exam, fair-exam compromised, poor). We excluded pa-
tients with poor and compromised bowel preparations.
We substratified the other categories of bowel prepara-
tion and included them in the analysis. We adjusted for
these other categories of bowel preparation because the
ability to detect polyps and tumors depends on the qual-
ity ofbowel mucosa visualization. Linear regression and
proportional odds assumptions were used to confirm the
ordinal logistic regression results. Multivariate linear re-
gression was used to assess the association of the total
number of polyps or tumors and race after adjusting for

Table 2. Polyp characteristics and location

Whites African Americans P Value
Polyp Characteristics

Total number of polyps 16,731 (38%) 1,119 (35%) <0.001
Mean number of polyps 1.62 1.49 0.004
Polyps >9 mm 3,402 (8%) 268 (8%) 0.2

Polyp Location
Distal 8,024 (49%) 455 (43%) <0.00 1
Proximal 8,513 (51%) 607 (57%)
Proximal polyps only 5,042 (30%) 442 (42%) <0.00 1
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potential confounding variables. All potential confound-
ers used in the regression analyses were included based
on their hypothesized associations with the exposure
(race) and outcome of interest. In addition, these poten-
tial confounders were found to have statistically signifi-
cant associations with exposure and outcomes in univar-
iate analyses. Statistical analyses were performed with
STATA' version 7 software.22

RESULTS
Between January 1, 2002 and September 30, 2003

there were 145,175 index colonoscopy reports for CORI
on unique patients. After applying the exclusion crite-
ria listed previously, 46,726 patients remained for analy-
sis. Demographic characteristics ofthe study population
are shown in Table 1. African-American patients were
younger, more likely to be female and more likely to be
located in the southeast than whites. White patients were
older, more likely to be male and more likely to be locat-
ed in the southwest. African Americans also had a high-
er ASA level (suggesting greater severity of illness) and

poorer quality of bowel preparation than whites.
In the unadjusted analysis, 38% ofwhites had polyps

compared with 35% of African Americans (P<0.001)
(Table 2). Whites had a higher mean number of polyps
than African Americans (1.62 vs. 1.49, P=0.004). Afri-
can Americans were, however, more likely to have pol-
yps limited to the proximal colon compared with whites
(42% vs. 30%, P<0.001). There was no difference be-
tween whites and African Americans in the proportion
with polyps >9 mm in size. A greater proportion ofAfri-
can Americans had tumors than whites (0.9% vs. 0.6%,
P=0.02), and African Americans also had a greater mean
number of tumors than whites (1.13 vs. 1.02, P=0.006)
(Table 3). There was a nonstatistically significant trend
toward a greater prevalence of proximal tumors among
African Americans compared with whites in this unad-
justed analysis.

After adjusting for age, gender, ASA level, bow-
el preparation and endoscopic setting, African Ameri-
cans remained less likely than whites to have polyps
(adjusted OR=0.77; 95% CI: 0.70-0.84) (Table 4). The

Table 3. Tumor characteristics and location

Whites African Americans P Value
Tumor Characteristics

Total number of tumors 248 (0.6%) 29 (0.9%) 0.02
Mean number of tumors 1.02 1.13 0.006

Tumor Location
Distal 100 (41%) 8 (28%) 0.17
Proximal 146 (59%) 21 (72%)
Proximal tumors only 142 (58%) 21 (72%) 0.13

Table 4. Predictors of polyps

Predictor Odds Ratio P Value 95% Cl
Predictors of Polyps
African American 0.77 <0.001 0.70-0.84
Age 1.05 <0.00 1 1.03-1.08
Male 1.59 <0.001 1.53-1.66

Predictor Coefficient P Value 95% Cl
Predictors of Polyp Number
African American -0.18 <0.001 -0.26-0.10
Age 0.04 0.001 0.02-0.06
Male 0.18 <0.00 1 0.11-0.25

Predictor Odds Ratio P Value 95% Cl
Predictors of Polyps >9 mm
African American 1.05 0.52 0.90-1.22
Age 0.99 0.65 0.95-1.03
Male 0.99 0.79 0.92-1.07

Predictors of Proximal Polyps
African American 1.30 0.001 1.11-1.52
Age 1.17 <0.001 1.12-1.22
Male 0.93 0.04 0.86-1.00

Adjusted for race, gender, age, American Society of Anesthesiology (ASA) classification, practice setting, region of the country, bowel
preparation
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significant predictors of having polyps were male gen-
der (OR=1.59; 95% CI: 1.53-1.66) and advanced age
(OR=1.05, 95% CI: 1.03-1.08). African Americans also
had fewer overall polyps (adjusted coefficient -0.18;
P<.001 95% CI: -0.26-0.01). Other predictors of hav-
ing an increased number of polyps also included male
gender and increasing age. There were no statistically
significant predictors of having polyps >9 mm in the ad-
justed analysis. The odds of having proximal polyps re-
mained higher inAfricanAmericans (adjusted OR=1.30;
95% CI: 1.1 1-1.52). The other significant predictors of
having proximal polyps were increasing age and female
gender. In summary, after adjusting for other potential
confounders, race remained a significant predictor for
having proximal polyps but not for the presence of pol-
yps or total polyp number.

In regards to tumors, African Americans were more
likely than whites to have colonic tumors (adjusted
OR=1.78; 95% CI: 1.14-2.77) (Table 5). African Amer-
icans were also more likely than whites to have proximal
tumors (adjusted OR=4.37; 95% CI: 1.16-16.42).

DISCUSSION
In this study, after adjusting for confounding vari-

ables, African Americans with average risk screening in-
dications who underwent colonoscopy in multiple prac-
tice settings across the United States had a higher risk of
proximal polyps and proximal tumors than did whites.
These data suggest that African Americans are at moder-
ately higher risk of developing proximal polyps and can-
cers than are whites. In this adjusted analysis, however,
the overall risk of tumor development was only modest-
ly increased. These results are consistent with previous-
ly published data on colon cancer incidence.'

Different epidemiologic methodologies have been
used to explore racial differences in colorectal polyp
and tumor location. Several small retrospective stud-
ies using data from one hospital or practice setting have
described a predisposition in African-American pa-
tients towards proximal polyps.'3123 Rex et al. performed
screening colonoscopies in 121 asymptomatic, aver-
age-risk 55-70-year-old African Americans and found
that African Americans had at least as high or higher

Table 5. Predictors of tumors

Predictor OR P Value 95% Cl
Predictors of Tumors
African American 1.78 0.01 1.14-2.77
Male 1.44 0.01 1.08-1.90

Predictors of Proximal Tumors
African American 4.37 0.03 1.16-16.42
Male 0.35 0.002 0.19-0.68

Adjusted for race, gender, age, American Society of
Anesthesiology (ASA) classification, practice setting, region
of the country, bowel preparation; OR: odds ratio; Cl:
confidence interval

prevalence of adenomas compared to historical data on
screening colonoscopy from previous studies involving
whites. In an additional study, African Americans also
had a predominance ofproximal adenomas compared to
white historical control groups.'6 Several studies involv-
ing cancer registries have also demonstrated a greater
incidence of proximal colorectal cancer among African-
American patients.""'`6 These studies, however, provid-
ed no information regarding polyp number and location,
thus leaving open the question of whether timely colo-
noscopy would have changed outcomes.

There are a number of strengths to this study. First,
the cohort was drawn from a large, national prospective-
ly collected endoscopy database to evaluate polyp and
tumor location, size and number in African Americans
and whites. The high number of participating centers is
also a unique feature of this study, making the results
more generalizable than data obtained from a single
hospital practice or geographic region. We were able to
compare different types of practices and patient popu-
lations, thus reflecting real-life practice. This study ex-
pands upon existing medical literature in that it is the
first large colonoscopic study showing a proximal distri-
bution of both polyps and tumors in asymptomatic Afri-
can-American and white patients >50 years old after ad-
justing for common confounders.

Potential limitations of this study should also be rec-
ognized. First, the CORI database does not consistently
obtain pathologic data from all of its participating sites;
therefore, identification ofpolyps as adenomatous or hy-
perplastic cannot be ascertained, and some hyperplas-
tic polyps were likely included in the analysis. This may
be reflected in the fact that African Americans had few-
er polyps but more tumors. However, this study did in-
clude information on both the total number of polyps
and the polyp size, both ofwhich have been demonstrat-
ed to correlate with the risk of dysplasia.7 Furthermore,
the concordant findings of both an increased number of
proximal colon polyps and proximal tumors among Af-
rican Americans suggest that African Americans have
more proximal precancerous polyps and suggest that our
findings regarding racial differences apply to both pre-
cancerous lesions and colorectal cancer.

The colonoscopist may have coded the outcome vari-
ables of polyp and tumor location inaccurately. How-
ever, the data obtained from CORI also serves as the
endoscopy report for the patient's medical record and
procedure billing, providing an incentive for accuracy
and completeness. Race, the primary predictor of polyp
and tumor location in the study, may have been misclas-
sified because the healthcare provider may have entered
the data without asking the patient. Misclassification of
race, however, would bias the results toward showing
no difference between African Americans and whites in
polyp and tumor location, number and size. Because our
results did show a significant difference between Afri-
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can-American and white patients in regards to polyp and
tumor location, the actual magnitude of the difference is
not only significant but may have been underestimated.

There are many possible reasons that African Ameri-
cans may have more proximal polyps and tumors than
whites, including genetic predisposition; underutiliza-
tion of screening; unequal access to the medical care sys-
tem; an increased prevalence of modifiable risk factors
such as diet, physical activity, tobacco and alcohol use;
and other unrecognized confounders.2432 Clearly, further
investigation is needed to determine the relationship be-
tween these modifiable factors and polyp formation.

In summary, while the specific reasons for racial vari-
ations in polyp and tumor sites are unknown, our study
suggests that African Americans may benefit more from
routine screening with colonoscopy than with flexible
sigmoidoscopy because this population appears to be at
greater risk of developing proximal polyps and proximal
colon cancer.
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